Quenching of imidazoyl radicals (Im ) in photoinitiator systems comprising an aminostyryl dye and a radical generating reagent by acrylate monomers in a poly(methyl methacrylate) (PMMA) film was investigated by a laser flash photolysis using a total reflection cell, as well as quenching of Im • by oxygens in the presence and absence of polyvinyl alcohol) (PVA) -over layer as an oxygen varrier.
Introduction
The photoinitiation mechanisms for photopolymer layer containing a 2-[p-(diethylamino)styryl]naphtho [1,2-d] thiazole (NAS) and 2,2'-bis(2-chlorophenyl) 4', 5, , in the presence and absence of pentaerytluYtol triacrylate (PETA) in a poly(methyl methacrylate) (PMMA) under an air atmosphere and under the condition of polyvinyl alcohol)-over layer were investigated by an laser flash photolysis using a total reflection cell [1, 7] .
The combination of NAS and BI affords high speed photoinitiators for visible laser imaging systems equipped with 488 nm argon ion laser ( Fig. 1 ) [3] [4] 8] .
We have already reported that a singlet excited state of NAS predominantly sensitized the decomposition of BI in a PMMA film [4] . The quenching processes of Im • by PETA and oxygen during short time, 109 ~ 10-4 s, after an exciation have not been clear yet except for some reports with respect to oxygen effects on photopolymerization kinetics in films during long time, l ' 103 s, after an excitation [2] though they are key processes which determine a sensitivity of photopolymers.
In this report, we present the quenching process of Im • resulted from NAS-sensitized photolysis of BI by PETA in a PMMA film, and also of the quenching process of Im • by oxygen with and without an PVA-over layer as an oxygen-vanier layer.
2• Experiments
The dye , NAS, was prepared by the
with 4-(diethylamino) benzaldehyde [5] , and BI, prepared according to the reported procedure [6] , and PETA was purchased from Akh ich Chemical Company, Inc.
Photophysical

Measurement of the Photoinitiation Systems
The instrument for the laser flash photolysis using a total reflection cell is shown in Fig. 1 [1, 7] The cyclohexanone solutions containing 10 wt % of PMMA (weight average of molecular weight ( was expanded and exposed all over the sample cell.
The measurement was repeated three times with less than 5 wt % of the decomposition of NAS and BI.
The data of the five measurements were averaged.
More than 90 % of the 355 nm laser light absorbed in the sample film was absorbed by NAS, and NAS was homogeneously photoexcited in the film due to their low absorbance, less than 0.35 at 355 nm.
Results and Discussions
Laser flash photoplysis in a PMMA film.
On an excitation of MMA film containing NAS by 355 nm laser pulse under an air atmosphere, strong fluorescence and significantly-weaktransient absorption, which was not assigned yet,
were detected as described in earlier investigation [3] [4] 8] ; the fluorescence was statically quenched by BI at the quenching distance (Rf), Rf 11 A. 81,0.04 mol dm-3 under an air atmosphere ( Fig. 2 (a)) and under the condition of PVA-over layer (Fig. 2 (b) reported by X. Z. Qin et al [9] . were apparently fitted to Perrin plots equation [11] as shown in Fig. 4 , exhibiting a static quenching. If we assume a staic quenching mechanism with respect to the quenching, the quenching distances of PETA. 4) which was derived from the much-fast reaction of
In the slow quenching corresponding to the decay Im • with PETA during less than 1 ii s (Eq. 5).
with decay time, 2 and 3 : ca. 70 j s ( Fig. 3 (Fig. 5 ).
In the fast decay with the decay time, r 1, under an air atmosphere, the decay intensity was reduced with increasing the concentration of PETA, the result suggests a possibility of oxygen-trapping mechanism dependent on PETA as described in Eqs.
1 '' 6 in Fig. 6 . Finally it is concluded that PETA predominately quenched the initial absorption of Im • .
